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𝜋 ≥ 0 𝜋 = 0
𝑡𝑟 ≥ 0.
 
𝐘 = 𝐀.𝐊𝛂. 𝐋𝛃𝛼 + 𝛽 = 1YKLA α β
(T̅)T̅ TCfictitious = K + L + T̅TCfictitious 
TCreal = K + L T̅ > 0.T̅ > 0 ⇒ TCfictitious > TCreal ⇒ πfictitious > πreal 
𝐘 = 𝐀.𝐊∝. 𝐋𝛃. ?̅?𝛄
 
T̅ = tr. π = tr. (Y − TCreal ) = tr. (Y − K − L)
T̅ TC = K + L + T̅Y = A. Kα. Lβ. T̅γ
 
{ 𝑀𝑖𝑛 𝐾 + 𝐿 + T̅𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 A.Kα. Lβ. T̅γ = Yℒ(K, L, T,̅ λ) = K + L + T̅ − λ( A. Kα. Lβ. T̅γ − Y)
 
𝜕ℒ𝜕𝐾 = 0 ⇒ 1 = λ. α. A. Kα−1. Lβ. T̅γ
 
𝜕ℒ𝜕𝐿 = 0 ⇒ 1 = λ. β. A. Kα. Lβ−1. T̅γ
 
𝜕ℒ𝜕T̅ = 0 ⇒ 1 = λ. γ. A. Kα. Lβ. T̅γ−1
 
𝜕ℒ𝜕λ = 0 ⇒ Y = A. Kα. Lβ. T̅γ
T̅(𝑎)(𝑏): ⇒ 𝛼𝛽  . Kα−1−α. Lβ−β+1 = 1 ⇒ 𝐿 = 𝛽𝛼 . 𝐾(𝑎)(𝑐): ⇒ 𝛼γ  . Kα−1−α.  T̅γ−γ+1 = 1 ⇒ 𝐾 = 𝛽𝛼 . T̅ (𝑎)(𝑐): ⇒  𝛽𝛼 . Lβ−1−β.  T̅γ−γ+1 = 1 ⇒ 𝐿 = 𝛽γ . T̅(𝑎)(𝑐) (𝑎)(𝑐)Y = A. (𝛽𝛼 . T̅)α. (𝛽γ . T̅)β. T̅γ⇒ 𝑙𝑛 𝑌𝐴 = 𝛼. 𝑙𝑛 𝛼γ + 𝛼. 𝑙𝑛T̅ + 𝛽. 𝑙𝑛 𝛽γ + 𝛽. 𝑙𝑛T̅ + γ. 𝑙𝑛T̅⇒ ?̅? =  𝐘𝐀 . 𝛄𝛂+𝛃𝛂𝛂.𝛃𝛃
(𝑎)(𝑐): ⇒ K = βα . YA . γα+βαα.ββ ⇒  K = YA . γα+β−1αα.ββ−1(𝑎)(𝑐): ⇒  L = βγ . YA . γα+βαα.ββ ⇒ L = YA . γα+β−1αα.ββ−1
 
γγ
γ
γ 𝑡𝑟γ⇒ T̅ =  YA . γα+βαα.ββ ; ⇒ γ = exp [ 1α+β ln (αα.ββY A. T̅)] 
 𝑡𝑟γT̅ = tr. π π = Y − TC = Y − K − L⇒  T̅ = tr. π = tr. (Y − K− L) γ = exp [ 1α+β ln (αα.ββY A. 𝑡𝑟. (𝑌 − 𝐾 − 𝐿)]  ⇒ lntr = (α + β). lnγ − ln [(1 − K+LY )αα. ββ. A] ⇒  tr(γ) = γα+β(1−K+LY )αα.ββ.A0 ≤ tr(γ) ≤ 1 tr(γ = 0) = 0
γtr  tr(γ) (1 −K+LY ) αα. ββ. A ≠ 0αα. ββ. A ≠ 0 ⇒ 1 ≠ K+LY   ;
 α + β ≠ 0 α + β = 1 − γK + L = TC
𝐾+𝐿𝑌 ≥ 11 ≠ K+LY 𝐭𝐫(𝛄) 𝐊+𝐋𝐘 > 𝟏γ tr γ tr
γα+β = (1 − K+LY ) αα. ββ. A. tr⇒  lnγ = 1α+β . ln [A. (1 − K+LY ) . αα. ββ. tr]⇒  
 γ
• γ(tr = 0) = 0γ(tr = 1) =  [A. (1 − K+LY ) . αα. ββ] 1α+β⇒ γ(tr = 1) ≠ 1 if  [A. (1 − K+LY ) . αα. ββ] 1α+β ≠ 1 ⇒ γ(tr = 1) = 1 if  [A. (1 − K+LY ) . αα. ββ] 1α+β = 1γ(tr = 1) = 1𝑙𝑛 [A. (1 − K+LY ) . αα. ββ] 1α+β = 𝑙𝑛1 = 0 ⇒ 1α+β ln [A. (1 − K+LY ) . αα. ββ] =0 ; ⇒ (1 − K+LY ) = 1αα.ββ.A . 
• ∂γ(tr)∂tr = ∂γ∂tr [A. (1 −K+LY ) . αα. ββ] 1α+β . tr 1α+β⇒ ∂γ(tr)∂tr = 1α+β . [A. (1 − K+LY ) . αα. ββ] 1α+β . 𝑡𝑟1−𝛼−𝛽𝛼+𝛽  ; ⇒ ∂γ(tr)∂tr > O , . 
• tr 1α+β 1α+β ≠ 1
• γ(tr)K+LY > 1 γtr 
𝛄(𝐭𝐫) = [𝐀. (𝟏 − 𝐊+𝐋𝐘 ) . 𝛂𝛂. 𝛃𝛃] 𝟏𝛂+𝛃 . 𝐭𝐫 𝟏𝛂+𝛃
γ  tr.
∂γ(tr)∂tr α + β
• lim𝛼+𝛽→1 [∂γ(tr)∂tr ]= A. (1 − K+LY ) > 0
• lim𝛼+𝛽→0 [∂γ(tr)∂tr ]= 0
 
γ(tr) α βγ(tr)
 γ(tr)
• 
• 
• 
γ(tr) = 1
γ(tr) = 1
 
{𝑀𝑎𝑥 A. Kα. Lβ. T̅γ𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 K + L + T̅ = TCℒ(K, L, T̅) = A. Kα. Lβ. T̅γ − λ( K + L + T̅ − TC)
 
𝜕ℒ𝜕𝐾 = 0 ⇒  α. A. Kα−1. Lβ. T̅γ = λ
 𝜕ℒ𝜕𝐿 = 0 ⇒  β. A. Kα. Lβ−1. T̅γ = λ
 
𝜕ℒ𝜕T̅ = 0 ⇒  γ. A. Kα. Lβ. T̅γ−1 = λ
 
𝜕ℒ𝜕λ = 0 ⇒  K + L + T̅ = TC
• T̅ = TC.γ
• K = TC.α
• L = TC.β
T̅ = TC. γ ⇒ (Y − TC). tr = TC. γ⇒ Y = TC.γtr + TC⇒ 𝐘(𝐭𝐫) = (𝟏 + 𝛄). 𝐓𝐂. 𝐭𝐫−𝟏
Y(tr)𝜕Y𝜕tr = −γ. TC. tr−2 < 0𝜕2Y𝜕tr = 2γ. TC. tr−3 Y(tr)
tr2tr1
γ.γ γγ γ
tr2 tr1Y2(a) to Y1(a) Y2(c) to Y1(c)
∆tr = − tr−2γ.TC . 50%
 
 
∆𝐭𝐫 = − 𝐭𝐫−𝟐𝛄.𝐓𝐂 . ∆𝐘(𝐭𝐫)
• 
• 
• 
T̅ = tr. π = tr. (Y − TCreal ) = tr. (Y − K − L) = 35%. (Y − K − L)
 
Number of 
Obs. = 
144 
Replications = 10000 
Wald chi2(3) = 15190.58 
Prob > chi2 = 0.0000 
R-squared = 0.9902 
Adj R-squared 
= 
0.9900 
Root MSE = 0.2452 
Ŷ = (4.40). K̂0.14. L̂0.15. T̂̅0.71 𝛼 + 𝛽 + 𝛾 = 1.
𝐴 = 4.40
 
{ 𝑀𝑖𝑛 𝐾 + 𝐿 + T̅𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 A. Kα. Lβ. T̅γ = Y
{ 𝑀𝑖𝑛 𝐾 + 𝐿 + T̅𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 (4.40). K̂0.14. L̂0.15. T̂̅0.71 = Ŷℒ(K, L, T,̅ λ) = K + L + T̅ − λ(4.40). K̂0.14. L̂0.15. T̂̅0.71 = Ŷ)
Ŷ{  
  𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜:  𝑀𝑎𝑥 ( 𝛽1. 𝑌𝑖∑(𝛼1. 𝐾𝑖 + 𝛼2. 𝐿𝑖 + 𝛼3. T̅𝑖))𝛽1. 𝑌𝑖∑(𝛼1. 𝐾𝑖 + 𝛼2. 𝐿𝑖 + 𝛼3. T̅𝑖) ≤ 1: 𝑖 ∈ [1; 144]∑ 𝛼𝑘𝐾𝑘=1 = 1 ∑ 𝛽𝑘𝐾𝑘=1 = 1
𝛄(𝐭𝐫) = [𝐀. (𝟏 − 𝐊+𝐋𝐘 ) . 𝛂𝛂. 𝛃𝛃] 𝟏𝛂+𝛃 . 𝐭𝐫 𝟏𝛂+𝛃 = 𝟐𝟏, 𝟔𝟖. 𝐭𝐫𝟑,𝟒𝟓
[𝐀. (𝟏 − 𝐊 + 𝐋𝐘 ) . 𝛂𝛂. 𝛃𝛃] 𝟏𝛂+𝛃 𝛄(𝐭𝐫)
A 11,84. tr3,45
B 12,80. tr3,45
C 16,34. tr3,45
D 12,27. tr3,45
E 13,70. tr3,45
F 16,47. tr3,45
G 20,96. tr3,45
H 17,93. tr3,45
I 18,87. tr3,45
21,6776137 21,68. tr3,45
𝑡𝑟2 𝛾2
 
∆𝐭𝐫 = − 𝐭𝐫−𝟐𝛄.𝐓𝐂 . ∆𝐘(𝐭𝐫)
∆𝐭𝐫 𝐭𝐫
 
(T̅)
• 
• 
• 
γ(tr) = 1
γ(tr) = 1
∆𝐭𝐫 = − 𝐭𝐫−𝟐𝛄.𝐓𝐂 . ∆𝐘(𝐭𝐫)




